The paramount importance of the glaciated prairie region as a breeding ground for North American waterfowl has been well established. This region contains innumerable shallow wetlands with discrete basins that are especially attractive to various species of dabbling and diving ducks during the nesting season. Unfortunately, the natural ecosystems within this region have been drastically altered by intensive agricultural development during the past 75 years. Since these environmental changes are continuing at an unabated rate, it is essential that their impact on the distribution, population densities, and ecology of breeding waterfowl should be monitored.
The primary purpose of this report is to document the ecological distribution oif populaltions of breeding waterfowl on prairie wetlands in North Dakota from 1967 through 1969 so as to provide a basis for evaluating effects of future environmental changes. The data are based oln counts of breeding duck pairs on various types of wetland wzthin sample units that were selected by stratified random sampling techniques. The sample units were distributed within strata that were differentiated by biogeogralphical, physiographical, and ecological factors (Stewart and Kantrud 1972 ) .
The habitats included are the major classes of natural basin wetlands ( The criteria involved in the biotic stratification of the state, the random methods employed for selection of sample units, and the field techniques utilized in censusing waterfowl and other birds have been described previously (Stewart and Kantrud 1972 ) .
During the waterfowl censuses, our intelUretation of segregated pairs, lone males, and mixed flocks of bolth sexes was in general agreement with the guidelines established by Hammond ( 1969 ) . Occasionally, we found that the number of lone females on a given sample unit exceeded the number of males unaccompanied by females. In such a case, each "excess" lone female was considered to represent an indicated pair. Flocks of male mallards (Anas platyrhynchos) or pintails (Anas acuta) containing as many as 10 individuals were sometimes observed during principal breeding periods. In these cases each male was considered to indicate a pair, as recommended by Dzubin ( 1969 A survey of wetland habitat was completed in conjunetion with the censuses of waterfowl on the sample units each year. Type and acreage of every wetland was determined. Acreages of most wetlands were estimated through visual appraisals and pacing although, in the case of large wetlands, topographic maps were used. If a portion of a wetland extended outside the boundary of a sample unit, only the acreage within the slample unit was recorded. Data for both wetlands and waterfowl were weighted in order to adjust for differences in density of sample units.
RESULTS

Waterfowl Breeding Populations
In 1967, the census of ducks on 130 randomly selected quarter-section sample units throughout the state yielded a total of 1,037 breeding pairs. On the basis of strata mean densities the total waterfowl breeding population for North Dakota was estimated to be 2,281,000 pairs with a 95 percent tfighest Probability Density (HPD) region of 1,703,000 to 2,859,000 pairs (Stewart and Kantrud 1972).
Breeding waterfowl populations were of regular occurrence in the four major biotic regions in North Dakolta. These are designated as the Agassiz Lake Plain Region, the Prairie Pothole Region, the Coteau Slope Region, and the Southwestern Slope Region ( 
Composition of Wetlands
The total wetland acreage in North Dakota was estimated to be about 3.2 million acres, based on data derived from the 130 randolmly selected sample units in 1967. Natural basin wetlands and "other wetlands" comprised about 2.5 and 0.7 million acres, respectively. A large proportion of the acreage of "other wetlands" vvas composed of reservoirs and large impoundments. The total number of natural basin wetlands and "other wetlands" was estimated to be about 2.7 and 0.3 million uniits, respectively. Road diltches and drainage channels were the most numerous types of "other wetlands."
Bach ( Throughout the greater part of the state, the numerical composition of wetland habitat was less variable than the areal composition. Natural basin wetlands comprised 83 percent or more of the total number of wetlands in the Agassiz Lake Plain, Prairie Poriole, and Coteau Slope Regions. However, they accounted for only 15 percent of the wetlands in the Southwestern Slope Region. In the last region, 85 percent of the total number of wetlands was represented by streams, oxb-ows, and various man-made wetlands, including stock ponds, dugouts, and road ditches.
The Prairie Pothole Region ( Fig. 1 ) contained an esltimated 2.2 million acres of wetlands, projected from data on 68 randomly selected sample units in 1967. Natural basin wetlands and "other wetlands" comprised about 2.0 and (}.2 million acres, respectively. The detailed composition olf wetland habitats in tlle Prairie Pothole Region is expressed in !terms of proportional areas and proportional numbers of specific habitat types ( (Table 3) . Miscellaneous habitats including road ditches, drainage channels, sewage lagoons, and various types of upland habitat were occupied by 2 percent of the breeding pairs.
The distibution of breeding ducks varied markedly in the generalized habitat types of the state (Table 3) . Natural ponds and lakes were of paramount importance to breeding ducks in ie Agassiz Lake Plain Region, Prairie Pothole Region, and Coteau Slope Region, but were of negligible importance in the Southwestern Slope Region. In contrast, the greater proportion of breeding ducks in the Southwestern Slope Region were found on stock ponds and dugouts. These man-made, stock-watering wetlands also were used to a considerable extent in in the Coteau Slope Region, bult were of little importance elsewhere. The relative use of the otther wetland categories was quite variable, although, in general, they could be considered of minor significance. Table 4 . These data, accumu-wetlands may be assessed. lated over a 3-year period ( 1967-69 ), afford On the basis of the average distribultion It is apparent that seasonal (Class III) ponds and semipermanent (Class IV) pands and lakes represent the primary wetland habitats for breeding waterfowl. An average ( 196749 ) of about three-fourths of the breeding ducks used these two wetland classes, including seasonal ponds with tilled bottonz soils.
Use of other wetlands was much more limited. However, streams and oxbows, reservoirs and large impoundments were of appreciable value to breeding ducks for they were occupied by 6 percent and 4 percent of the total number, respectively. Many wetland habitats of low value were used by proportions of ffie population ranging from 1 to 3 percent. These incJuded temporary ( Class II ) ponds, pexmanent (Class V) ponds and lakes, stock ponds, dugouts, road ditches, and drainage channels. Other wetland habitats were inconsequential to breeding waterfowl since they were each occupied by less than 0.5 percent of the waterfowl population. These included ephemeral ( Class I ) ponds, alkali ( Class VI ) ponds and lakes, fen ( Class VII ) ponds, and sewage lagoons.
Noticeable yelarly fluetuations in the ecological distribution of breeding waterfowl frequently occur in the Prairie Pothole Region (Table 4) Certain generalized similarities in distribution are apparenrt among the species. Natural seasonal ( Class III ) ponds, and semipermanent ( Class IV) ponds and lakes were found to be the primars wetland habitats utilized by all species for breeding. As few as Sg percent of the pintails and as many as 86 percent of the canvasbacks used ffiese two habitats.
The proportional use of iese two habiitats (Class III and Class IV wetlands) by the two distinct ecological groups of species -dabblers and divers-differed markedly. Dabiblers were represented on the sample areas chiefly by ie mallard, gadwall, pintail, green-winged teal, blue-winged teal, shoveler, and American widgeon; divers, by the redhead, ring-necked duck, canvasback, lesser scaup, and ruddy duck. From 40 to 54 percent of populations of the principal species of dabbling ducks occupied natural seasonal ponds, but only 9 to 19 percent of populations of the diving duck species were found on them. Conversely, semipermanent ponds and lakes provided breeding habita!t for 53 to 71 percent of populations of the principal species of diving ducks, but for only 12 to 32 percent of populations of the principal species of dabbling ducks.
Among the dabbling duck species, pintails were unique, for the proportion of the population occurring on cropland ponds ( those with tilled bottom soils ) was noticeably higher than for o!ther species. Also, there were relatively high proportions of green-winged and blue-winged teals on seasonal ponds; of shovelers and gadwalls on semipennanent ponds; and of American widgeons on reservoirs and large impoundments. Ite ecological distribution of breeding populations of the more common species of dabbling ducks on the Waubay study area in northeastern South I}akolta apparently is quite different. According to Drewien and Springer (1969), the proportion of dabbling ducks on semipermanent ponds and lakes was much greater than ffie proportion on seasonal ponds; however, this area contained a much higher proportion of semipernanent ponds than did North Dakota. Among the species of diving ducks, the lesser scaup was found to be rather distinctive; the proportion of the populfation on semipermanent ponds was relatively low, while the proportion of its population on "other habitats," chiefly stock ponds and dugouts, was quite high.
Local Variation in Ecological Distribution of Waterfowl
Local variations in habitat use by breeding mraterfowl populations were conspicuous in some areas, especially among the four biotic subregions or strata within ie Prairie Pothole Region (Fig. 1) . The disbibution of all waterfowl populations in the principal wetland habitats or composite habitats is shown for each subregion in Table 6 
DISCUSSION
The maintenance of populations of breeding walterfowl in North Dakota is dependent, in part, on the diversity of existing wetland habitats. Natural seasonal (Class III ) ponds ( those with untilled bottom soils ) and semipermanent ( Class IV ) ponds and lakes are the primary wetland habitats used by waterfowl. Other wetland t,vpes that are fairly important to waterfowl include streams and oxbows, and wetlands with tilled basins in croplands. Ite latter group is especially attractive to pintails.
Other types of wertlands, including manmade ones, are responsible for maintaining certain local, rather limited, breeding populations. Stock ponds and dugouts serve this purpose in the Southwestern Slope Region, and are of appreciable importance also in the Coteau Slope Region. Along some of the river systems, waterfowl are benefited to slome extent by reservoirs and large impoundments. At the J. Clark Salyer National Wildlife Refuge, shallow impoundments of the Mouse River are managed specifically for waterfowl through carefully regulated Icontrol o£ water levels. As a result, thouslands of plairs of breeding ducks are attracted to this refuge each year.
Within the Prairie Pothole Region, small rlumbers of breeding waterfowl are found on teimporary (Class II) ponds, and permanent ( Class V ) ponds and lakes. Several minor wetland types within this region are of proportionally little signlificance to the breeding waterfowl. These include ephemeral ( Class I ) ponds, alkali ( Class VI ) ponds and lakes, fen (Class VII) plonds, and sewage lagoons.
Optimum environmental conditions for breeding dzabbling ducks apparenftly exist during years when large numbers and acreages olf seasonal (Class III) pond basins contalin surface water. The response of dabbling ducks to these conditions is indicated by the higher populaltion densities in the principal waterfowl breeding area, the Prairie Pothole Region, and by the
